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COMPLETE SPECIFICATIQN 

The inventors of this invention in the sense of being the devisers thereof within the 
meaning of Section 16 of the Patents Act 1949, are:— Ernst Jucker, Steinweg 28, 
Emngen, Switzerland; Anton Ebnother, Bruderholzstrasse 8, Reinach, Baselland, 
Switzerland; Jean-Michel Bastian, Rheinparkstrasse 5, Birsfelden, Switzerland; Erwin 
Rissi, Birsigstrasse 115, Basle, Switzerland, and Andre Stoll, Rheinparkstrasse 3, Birs- 
felden, Switzerland; all Swiss citizens. 

Improvements in or relating to 4H-Benzo[4,5]Cyclohepta- 

[l,2-b]Thiophen-4-one Derivatives 



We, Sandoz Ltd., of Lichtstrasse 35 Basle, 
Switzerland, a Swiss Body Corporate, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 

5 the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention relates to new 
heterocyclic compounds and a process for 

10 their production. 

The present invention provides 4H-benzo- 
[4,5]cydohepto[l,2-b]thiophen - 4 - one de- 
rivatives of general formula I, 



ethyl] -benzoic acid of general formula II, 25 




H„-CH 



CC0H 



II 




15 in which R signifies a chlorine or bromine 

atom or an alkoxy radical of 1 
to 4 carbon atoms inclusive, 
and 

Z signifies the radical 
20 — CH=CH— or 

— CH y ■ CHf— . 
The present invention further provides a 
process for the production of compounds I, 
characterized in that a 2-[2-<2-thienyi> 



in which R has the above significance, 
is cyclized by treatment with polyphosphoric 
acid and the resulting compound I in which 
Z signifies the radical — CH-_ — CH 2 — is de- 
hydrogenated in the 9,10-position, when an 
unsaturated compound of formula I is re- 
quired, by treatment with a halogenating 
agent followed by dehydrohalogenation. 

One method of effecting the process of the 
invention consists in that a 2-[2-{2-thienyl>- 
ethyl] -benzoic acid substituted in the 4- or 
5-position by a chlorine or bromine atom or 
an alkoxy radical of 1*4 carbon atoms in- 
clusive, is heated with polyphosphoric acid 
to 70 to 150° for 30 minutes to 3 hours. 
The reaction mixture is subsequently poured 
into ice water, the solution is filtered and 
then extracted with an inert organic solvent, 
e.g. methylene chloride or diethyl ether. 
Compound I in which Z signifies the radical 
— CHar-CHa — is isolated in known manner 
and purified by distillation in a high vacuum 
and subsequent crystallization. 

Compounds I in which Z signifies the radical 
— CH=CH — are obtained from the above 
described 9, l(Wihydro-4H-benzo [4>5 ] cyclo- 
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hepta [ 1,2-b] thiophen-4-one derivatives as 
follows: The 9,10-dihydro derivative is 
treated with a brominating or other halogen- 
atbg agent and the brommated compound is 

5 subsequently heated with an organic base in 
order to split off hydrogen bromide or other 
hydrogen halide. 

It is especially advantageous to use the 
following process for the dehydrogenation: 

10 9,10 - dihydro - 4H - benzo [4,5 ] cyclohepta- 
[1^4>]tMophen-4-one derivative is heated 
for a number of hours with N-brom osuccin- 
itqicje in absolute carbon tetrachloride in the 
presence of a catalytical amount of dibenzoyl 

15 peroxide. The resulting reaction mixture is 
then filtered, the filtrate is evaporated to dry- 
ness, the residue is dissolved in a trialkyl- 
amine, preferably trimethyl or triethylamine 
and die solution is heated. The dehydro- 

20 genated final product (Z= — CH=CH— ) is 
isolated in known manner and purified by 
crystallization. 

The following method is suitable for the 
production of the 2-[2-(2-thienyl)-ethyl]- 

25 benzoic acid derivatives II used as starting 
material: 

An o-phthalidc substituted in the 5- or 6- 
position by a chlorine or bromine atom or an 
alkoxy radical of 1 — 4 carbon atoms inclusive, 
is heated for a number of hours in an inert 
organic solvent, preferably carbon tetra- 
chloride, together with N-bromosuccinimide 
in the presence of a catalytical amount of 
dibenzyl peroxide and the resulting 3-bromo- 
35 phthalide derivative of general formula III, 



30 




in 



in which R has the above significance, 
is heated with water, whereby the correspond- 
ing phthalaldebydic acid derivative of form- 
40 ula IV, 



OHO 
00H 



IV 



in which R has the above significance, results. 
The phthalaldehydic acid derivative is then 
condensed in a suitable anhydrous organic 
45 solvent and in the presence of an alkaline 
condensation agent with 2-thienyl-diethyl- 
phosphonate and the resulting 2-[2-(2- 
thienyl)-vinyl] -benzoic acid derivative of 
formula V, 



R — 




cooa 



v, 



in which R has the above significance, 
is reduced to the 2-[2-(2-tMenyl)-€thyl]- 
benzoic acid derivative II. Sodium amalgam 
in aqueous alcohol or hydrogen iodide and 
red phosphorus in glacial acetic acid may, for 
example, be used as reducing agent. 

Compounds of formula I are useful as 
intermediate compounds, for example, for the 
production of compounds of the formula 
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in which R 5 signifies a chlorine or bromine 
atom or an alkoxy radical of 
1 to 4 carbon atoms inclusive, 
Z signifies the radical 

_CH=CH— or 65 
or — CH« — CHa— , 
EITHER 

each of Rj and R 2 signifies a hydrogen atom 
or a methyl, with the proviso 
that Ri and R 3 may be similar, 70 

each of R 3 and R 4 signifies an alkyi radical 
of 1 to 4 carbon atoms inclu- 
sive with the proviso that R, 
and R , may be similar, or both 
together with the nitrogen 75 
atom linking them signify^ the 
pyrrolidino, piperidino, piper- 
azino, 4-metbyl-piperazino or 
a 4-hydroxy-alkyl (C 2 — C,)- 
piperazino radical, 80 
OR 

R 4 signifies an alkyl radical of 
1 to 4 carbon atoms inclusive, 
and either 

Ra and Ri together signify the 85 
dimethykne or trimethylene 
radical, and 

R 3 signifies a hydrogen atom, 
or 

R, and R 2 together signify die 90 
trimethylene or tetramethylene 
radical, and 

R t signifies a hydrogen atom, 
which are described and claimed in our 
Patent Specification No. 1,084,450 (Applica- 95 



1, 



3 » 



ticm No: 50551/64); the use of these com- 
pounds is set forth in said copending speci- 
fication. 

In the following non-limitative Examples 
3 all temperatures are indicated in degrees 
Centigrade. The melting and boiling points 
are uncorrected. 

Example 1: 
6 - chloro - 9 JO - dikydro - 4H - benzo[4S] 
10 cydokepta[12-b\thiophen - 4 - one. 

90 cc of 84% phosphoric acid and 126 g 
of phosphorus pentoxide are first stirred at 
125—130° for 30 minutes. 30 g of finely 
powdered 5-cWoro-2-[2-(2-thienyl)-ethyl]- 

15 benzoic acid are added at the same tem- 
perature during thee ourse of 30 minutes. 
The reaction mixture is stirred for a further 
hour at 125—130°, poured into 1500 cc of 
ice water, die solution is filtered through 

20 highly purified diatomaceous earth and ex- 
tracted three times with methylene chloride. 
The organic phase, is washed with 2N 
sodium carbonate solution, then with water, 
dried over magnesium sulphate, the solvent 

25 is evaporated and the residue distilled in a 
high vacuum, whereby 6-chloro-9 3 10-dihydro- 
4H - benzo[4,5]cydohepta[l,2-b]thiophen- 

4- one distils over as an oil at 185— 195°/0.1 
mm Hg and crystallizes. Melting point 

30 107—108° from ether. 

The 5 - chloro - 2 - [2 - (2 - thienyl> 
ethyl] - benzoic acid used as starting material 
is produced as follows: 

5- cMoro-pkthalaldehydic acid. 
A mixture of 60 g of 6<hlorophthaUde, 

61.5 g of N-bromosuccinimide and 0.15 g of 
benzoyl peroxide in 4000 cc of anhydrous 
carbon tetrachloride is heated to the boil for 
22 hours whilst stirring. The hot solution is 
filtered and die filtrate is evaporated at 15 
mm Hg. The crude 3-bromo-6-chioro- 
phthalide is then heated to 100° together 
with 400 cc of water for 8 hours and the 
solution is filtered through highly purified 
43 diatomaceous earth. After cooling the pre- 
cipitated add is filtered off, the diatomaceous 
earth is heated to the boil once more together 
with the mother liquor for a number of hours, 
the solution is filtered whilst hot and evapor- 
ated to a small extent at reduced pressure, 
whereby a further portion of acid is obtained. 
After drying in a vacuum at 90° the add 
melts at 136—138°. 
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5 - chloro -2 - [2 - (2 - MenyT) - vinyl] - 

benzoic acid. 
1 to 2 cc of a solution of 70 g of 
phthalaldehydic acid and 89 g of 
diethyl-phosphonate in 135 cc of 
formamide are added dropwise to 
sion of 45.6 g of sodium methylate 
of dimethyl forxnamide, whereby 



5-chloro- 
2-thenyl- 
dimethyl 
a suspen- 
in 135 cc 
the tem- 



perature of the mixture rises to 35 — 40°. 
The flask is then placed on an ice bath and 
the entire solution of 5-chloro-phthalaldehydic 
add and 2-thenyl-diethyl-phosphonate is 65 
added dropwise as rapidly as possible so that 
the internal temperature remains at 35 — 40°. 
The reaction mixture is then stirred at room 
temperature for a further 30 minutes. 4300 cc 
of water are slowly added to the reaction 70 
solution at 10—15° whilst cooling well and 
the aqueous solution is shaken out with 300 
cc of benzene. The aqueous solution is then 
carefully adjusted to a pH value of 3 to 4 
with 2N hydrochloric add at 10-15°. After 73 
a number of hours the precipitated acid is 
filtered off and dried. Melting point 
152 — 153° from benzene. 

5 - chloro -2 - [2 -(2 - MenyT) - ethyl]- 

benzoic acid. go 
18.8 g of sodium are melted with an- 
hydrous toluene, whereupon 1250 g of pure 
mercury are added dropwise whilst shaking 
frequently at such a rate that the toluene 
boils. The mixture is then heated to 85 
120 — 140° whilst stirring and as soon as all 
the toluene is distilled off cooling is effected 
to 60°. A solution of 50 g of 5-chloro-2-[2- 
(2-thienyI)-vinyl] -benzoic add in 350 cc of 
95% ethanol is poured into the homogeneous 90 
amalgam and the mixture is vigorously stirred 
for 1$ to 2 hours. The mercury is then 
separated, washing is effected three rimes with 
ethanol and the combined ethanolic solutions 
are diluted with 5000 cc of water. The solu- 95 
tion is filtered through highly purified di- 
atomaceous earth and slowly adjusted to a 
pS value of 1 with 2N hydrochloric add 
whilst stirring and cooling. After a number 
of hours the predpitated add is filtered off 100 
and recrystallized from ethanol. Mdtine point 
134-135° 6 ^ 

Example 2: 
7 - chloro - 9 JO - dihydro - 4H - benzo- 
[4f]cycfohepta[I2-b]thiophen - 4 - one. 105 

104 g of phosphorus pentoxide and 74 cc 
of 80% phosphoric acid are mixed and the 
mixture is heated to 140° for 30 minutes 
whilst stirring. 25.7 g of 4-chloro-2-[2-(2- 
thienyl)-ethyl] -benzoic add are then added 110 
at the same temperature and stirring is 
effected for a further 3 hours at 140°. The 
hot reaction mixture is then poured into 1400 
cc of water. Extraction is effected a number 
of times with ether, die combined extracts 115 
are dried over sodium sulphate and the 
solvent is evaporated at 30° and reduced 
pressure. The "viscous residue is distilled in 
a hot air bath at a strongly reduced pressure. 
Boiling point 170— 180°/0.1 mm Hg. The 120 
distillate is rnade to crystallize in a mixture 
of ether and petroleum ether. Pure 7-chloro- 
9,10 - dihydro - 4H - benzo[4,5] cyclohepta 
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[1,2-blthiophen - 4 - one melts at 63—64°. 

The 4 - cfaloio - 2 - [2 - (2 - thienyl)- 
ethyl] -benzoic acid used as starting material 
is produced as follows: 

3 3 - bromo - 5 - chloro - phthaUde. 

A mixture of 72.5 g ot 5-chloro-phthalide, 
76.6 g of N-bromosucxnrumide and 0.25 g of 
dibenzoyl peroxide is heated to the boil in 
4300 cc of absolute carbon tetrachloride 

10 whilst stirring for 22 hours. After cooling the 
reaction mixture is filtered and the filtrate 
evaporated to dryness at 50° and reduced 
pressure. Pure 3-bromo-5-(^oro-phthalide, 
having a melting point of 108 — 110°, is ob- 

15 tained from the crystalline residue after re- 
crystallization from acetone. 

4 - chloro - phthalaldehydic acid, 

59.1 g of 34>romo-5-chloro-phthalide are 
suspended in 600 cc of water and the sus- 

20 pension is heated to 100° whilst stirring well 
for 8 hours. Cooling is then effected to 0°, 
the 4-chloro-phthalaldehvdic acid is filtered 
off and washed with ice cold water until 
neutral. Pure 4<hloio-phthalaldehydic acid, 

25 having a melting point of 184—186°, is ob- 
tained without further purification. 



4 - chloro -4 - [2 - (2 - thienyT) - vinyl]- 

benzoic add, 
A solution of the mixture of 36.9 g of 

30 4-chloro-phthalaldehydic acid and 47.0 g of 
2-thenyl-diethyl-phosphonate in 130 cc of di- 
methyl form amide is added dropwise whilst 
stirring well to a suspension of dry sodium 
methyiate produced from 10.4 g of sodium 

35 in 110 cc of dimethyl formamide. The drop- 
wise addition is effected at such a rate that 
the internal temperature always amounts to 
35 — 45°. Stirring is subsequently effected for 
a further 15 minutes at room temperature 

40 and the mixture is then poured into 6000 cc 
of water. Hie alkaline aqueous solution is 
carefully acidified to a pH value of 3 with 
dilute hydrochloric acid. The prec ipitate d 
substance is filtered off and after recrystal- 

45 lization of thee rude product from ethanol 
pure 4 - chloro - 2 - [2 - (2 - thienyl)-vinyl]- 
benzoic acid, having a melting point of 
198—200°, is obtained. 

4 - chloro -2 - [2 - (2 - thienyT) - ethyl]- 

50 benzoic acid. 

A suspension of 18.5 g of 4-chloro-2-[2- 
(2-thienyl)-vinyl] -benzoic acid in 350 cc of 
95% ethanol is added at once at 50° to 
sodium amal gam produced from 7.0 g of 

53 sodium and 520 g of mercury. Stirring is 
then effected for 3 hours at room temperature 
and the ethanolic solution of the reaction 
product is then separated from the mercury. 
Evaporation to dryness is effected at 60° and 

60 reduced pressure and the residue is dissolved 
in 1000 cc of water. The solution is filtered 



and the filtrate acidified with concentrated 
hydrochloric acid. The reaction product is 
extracted with ether, the extracts are dried 
over sodium sulphate and the solvent is eva- 63 
porated at 30° and reduced pressure. The 
crystalline residue is recrystallized from 
ethanol and yields pure 4-chloro-2-[2-(2- 
thienyl>ethyl]-benzoic acid having a melting 
point of 127—128° 70 

Example 3: 
6 - bromo - 9 JO - dUtydro - 4H - benzo- 
[4f\cydohepta[12-b\thiophen - 4 - one. 

A mixture of 100 cc of 84% phosphoric 
add and 140 g of phosphorus pent- 75 
oxide is first stirred at 125—130° for 30 
minutes. 30 g of 5-bromo-2-[2-(2-thienyl)- 
ethyl] -benzoic acid are then added portion- 
wise at the same temperature during the 
course of 30 minutes. The mixture is then 80 
stirred for a further 45 minutes at the same 
temperature, cooled to 70° and poured into 
1500 cc of ice water whilst stirring. The re- 
action product is then extracted three times 
with methylene chloride, the combined 85 
methylene chloride extracts are washed three 
times with 2N sodium carbonate solution and 
twice with water, dried over sodium carbon- 
ate and the solvent is evaporated at 15 mm 



Hg. The oily residue is distilled in a bijji 



90 



vacuum, whereby 6 - bromo - 9,10 
hydro - 4H - benzo[4>5]cyclohepta[l,2-b]- 
thiophen - 4 - one distils over at 200—220°/ 

2— -3 thth Hg. 

The brown distillate is then dissolved in 95 
ether, the ethereal solution is diluted with 
30 cc of ethanol, filtered through active char- 
coal and the ether is evaporated. The 
ethanolic solution is left to cool slowly and 
the greenish ketone, having a melting point ico 
of 88—90°, is filtered off. After recrystal- 
lization from ethanol the ketone melts at 
93—94.5°. 

The ' 5 - bromo - 2 - [2-(2 - thienyl)- 
ethyl] - benzoic acid used as starting material 105 
is produced as follows: 

S^romo^phthalaldehydic acid. 

A mixture of 1000.0 g of 6-bromophthalide, 
81.0 g of N-bromosuccmimide and 0.2 g of 
dibenzoyl peroxide in 6000 cc of anhydrous HO 
carbon tetrachloride is heated to the boil for 
22 hours whilst stirring. The solution is 
filtered whilst hot and the solvent is evapor- 
ated at 15 mm Hg. The crude 3 s 6-c^bromo- 
phthalide is then heated at reflux for 4 hours 115 
together with 2500 cc of water, the resulting 
hot solution is filtered through highly puri- 
fied diatomaceous earth, the nitrate is cooled 
and the precipitated acid filtered off. After 
concentrating the mother liquor to SCO cc a 
further portion of acid is separated. After 
drying in a high vacuum at 60° 5-bromo- 
phthalaldehydic acid melts at 136—138°. 
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5 - bromo - 2 - [2 - (2 - ihtenyl) - vinyl] - 

benzoic acid. 
1 to 2 cc of a solution of 52.0 g of 5- 
bromo-phthalaldehydic acid and 53.4 g of 2- 

3 thenyl-cUethyl-phosphonate in 80 cc of di- 
methyl formamide are added dropwise to a 
suspension of 27.4 g of sodium methylate in 
100 cc of dimethyl formamide, whereby the 
temperature of the mixture rises to 35°. The 

10 flask is then placed in an ice bath and the 
entire solution of 5-bromo-phthalaldehydic 
acid and 2-thenyl-diethyl-phosphonate is 
added dropwise as rapidly as possible at such 
a rate that the internal temperature remains 

13 at 34—40°. The mixture is then stirred for 
a further 30 minutes at room temperature. 
2500 cc of water are added to the reaction 
solution at 10—15° whilst cooling and the 
aqueous alkaline solution is shaken out once 

20 with 150 cc of benzene. The aqueous solu- 
tion is then carefully adjusted to a pH value 
of 3.5 at 5—10° with 2N hydrochloric acid. 
After 8 number of hours the precipitated acid 
is filtered off and recrystallized from benzene/ 

23 ethanoL Melting point 174—175°. 

5 - bromo -2 - [2 - (2 - thienyT) - ethyl]- 

benzoic acid. 

A solution of 40.0 g of 5-bromo-2-[2-<2- 
thienyl>vinyl] -benzoic acid in 800 cc of 

30 glacial acetic acid is heated to 75°. 40.0 g of 
red phosphorus and 220 cc of 56% hydriodic 
add are added at the same temperature and 
heating to the boil is subsequently effected 
for 10 minutes whilst stirring. The hot re- 

33 action mixture is then filtered through highly 
purified diatomaceous earth and the filtrate 
is slowly poured into 4000 cc of water and 
ice. The aqueous portion is decanted and the 
viscous residue is rubbed with fresh water. 

40 The solid product is then separated and dis- 
solved in 600 cc of benzene, the benzene 
solution is dried over sodium sulphate and 
the filtrate concentrated and cooled. After 
drying at 15 mm Hg and a temperature of 

43 80° the precipitated acid melts at 122—124°. 

i 

Example 4: 

6 - methoxy - 9 JO - dihydro - 4H - benzo- 
[4j]cycl6hepta[12-b]thiopnen - 4 - one. 
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A mixture of 80 cc of 84% phosphoric 
acid and 112 g of phosphorus pentoxide is 
first stirred at 125 — 130° for 30 minutes. 
The resulting polyphosphoric acid is then 
cooled to 90° and covered with a layer of 
250 cc of anhydrous toluene. A solution of 
22.0 £ of 5-methoxy-2-[2-(2-thienyl)-ethyl]- 
benzoic acid in 100 cc of toluene is then 
added dropwise at the same temperature dur- 
ing the course of 30 minutes and whilst in- 
troducing nitrogen and the mixture is stirred 
for a further 8 hours. The reaction mixture 



is then poured into 1000 cc of water, the 
toluene layer is separated and the aqueous 
phase is shaken out a further three times with 
toluene. The combined organic solutions are 
then washed three times with 2N sodium 65 
carbonate solution and twice with water, 
dried over magnesium sulphate and the 
solvent is evaporated at reduced pressure. 
The residue is distilled in a high vacuum, 
whereby 6^ethoxy-9,10-d&ydro-4H-benzo- 70 
[ 4,5 ] cydohepta [ 1,2-b] thiophen-4-one distils 
at 165— 180°/0.1— 0.5 mm Hg. It is worked 
up further as such without additional puri- 
fication. 

The 5 - methoxy - 2[2 - (2 - tbienyl)- 75 
ethyl] - benzoic acid used as starting material 
is produced asl follows: 

5-methoxyrphthdddehydic acid. 

A mixture of 20.5 g of 6-methoxy- 
phthalide, 20.5 g of N-bromosucdnimide and 80 
0.06 g of dibenzoyl peroxide in 1000 cc of 
anhydrous carbon tetrachloride is heated to 
the boil for 22 hours whilst stirring. The 
solution is filtered whilst hot and the solvent 
is evaporated at 15 mm Hg. The crude 3- 85 
bromo-6-rnethoxy-phthalide is then heated at 
reflux for 4 hours together with 500 cc of 
water, the resulting hot solution is filtered 
through highly purified diatomaceous earth 
and the filtrate is cooled. The predpitated 90 
add is filtered off and the mother liquor is 
concentrated to half its volume, whereupon 
a further portion of acid is filtered off. After 
drying in a high vacuum at 60° the acid 
mdts at 142—143°. 95 

5 - methoxy - 2 - [2 - (2 - thienyt) - vinyl]- 

benzoic acid. 
1 to 2 cc of a solution of 4O.0 g of 5- 
methoxy-phthalaldehydic add and 52.0 g of 
2-thenyl-diethyl-phosphonate in 80 cc of di- 100 
methyl formamide are added dropwise to a 
suspension of 26.6 g of sodium methylate in 
80 cc of dimethyl formamide, whereby the 
temperature of the mixture rises to 30°. The 
flask is then placed in an ice bath and the 105 
entire solution of 5-methoxy-phthalaMehydic 
add and 2-thenyl-diethyl-phosphonate in 80 
cc of dimethyl formamide is added dropwise 
as rapidly as possible, at such a rate that 
the internal temperature remains at 30—35°. no 
The mixture is then stirred for a further 30 
minutes at room temperature. 2500 cc of 
water are added to the reaction solution at 
10 — 15° whilst cooling well and the aqueous 
solution is shaken out with 150 cc of benzene. 115 
The aqueous solution is then carefully ad- 
justed to a pH value of 3 to 4 at 5—10° 
with 2N hydrochloric add. After 2 to 3 hours 
the predpitated add is filtered off and re- 
crystallized from benzene. Melting point 120 
17tV-171°. 6 
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5 - methoxy - 2 - [2 : (2 - fWenyi) - eAyfl- 

benzoic a ci d. 
19.0 g of sodium are melted with anhydrous 
toluene, whereupon 1250 g of pure mercury 

5 are added dropwise whilst stirring frequently 
at such a rate that the toluene boils. The 
mixture is then heated to 120—140° whilst 
stirring and as soon as all the toluene is eva- 
porated cooling is effected to 60°. A solution 

10 of 49.0 g of 5-methoxy-2- [2-(2-thienyl)- 
vinyi] -benzoic acid in 400 cc of 95% ethanol 
is poured into the homogeneous amalgam and 
the mixture is vigorously stirred for 90 min- 
utes. The mercury is then separated, washed 

15 three times with ethanol and the combined 
ethanolic solutions are diluted with 3000 cc 
of water. The solution is filtered through 
highly purified diatomaceous earth and slowly 
adjusted to a pH value of 1 with 2N hydro- 

20 chloric acid whilst stirring. After a number 
of hours the precipitated add is filtered off 
and crystallized from chloroform /hexane. 
Melting point 120—122°. 

Example 5: 
25 7 - chloro - 4H - benso[4^]cyclohepta 
[l£-b] thiophen - 4 - one. 

A mixture of 24.8 g of 7-chloro-9,10-di- 
hydro - 4H - benzo [4,5 ] cyclohepta [ l 3 2-b] - 
thiophen - 4 - one (production see Example 

30 2), 17.8 g of N-bromosuccimmide and 50 mg 
of dibenzoyi peroxide in 2500 cc of absolute 
carbon tetrachloride is heated to 100° for 
22 hours whilst stirring. The reaction mix- 
ture is left to cool, filtration is effected and 

35 the filtrate is evaporated to dryness at 50° 
and reduced pressure. The residue is dis- 
solved in 250 cc of triethylamine and the 
solution is heated to the boO at reflux for 2 
hours. The reaction mixture is then evapor- 

40 ated to dryness at reduced pressure and the 
residue taken up in 200 cc of 2N hydro- 
chloric acid. Extraction is effected a number 
of times with methylene chloride, the com- 
bined extracts are washed with water until 

45 neutral, dried over sodium sulphate and eva- 
porated to dryness. For purposes of purifica- 
tion the crude product is recrystallized twice 
from acetone and once from ethanol Pure 
7 - chloro - 4H - benzo [4,5 ] cyclohepta 

50 [1,2-b] thiophen -4 - one melts at 141—142°. 

Example 6: 

6 - chloro - 4H - benzo[4^\cycloheptar 
[l£-b] thiophen - 4 - one. 

The above mentioned compound is pro- 
55 duced from 6-chloro-9,l 0~dihydro-4H-benzo- 
[4>5]cydohepta[l,2-b]thiophen - 4 - one (see 
Example 1) by dehydrogenating in a manner 
analagous to that described in Example 5. 
Upon recrystallization from benzene, the 
60 compound melts at 152 — 153°C 



WHAT WE CLAIM IS:— 

1. A process for the production of 4H- 
benzo[4>5]cyclohepta[l,2-b] thiophen - 4 - 
one derivatives of the general formula: 



d 9 10 
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5 II 
0 

I 

in which R signifies a chlorine or bromine 
atom or an alkoxy radical of 1 
to 4 carbon atoms inclusive, and 
Z signifies die radical 
— CH=CH— or — CHa— CHs-r, character- 70 
ized in mat a 2-[2-(2-thienyl)Hcthyl] -benzoic 
acid of the general formula 




n 

in which R has the above significance, 
is cyclized by treatment with polyphosphoric 75 
acid and the resulting compound I in which 
Z signifies the radical — CH*— CH*— is de- 
hydrogenated in the 9,10-position, when an 
unsaturated compound of formula I is re- 
quired, by treatment with a halogenating 80 
agent followed by dehydro-halogenation. 

2. A process for the production of the 
compounds of the general formula I stated 
in Claim 1 substantially as herein described 
with reference to any one of the Examples. 85 

3. Compounds of the general formula I 
stated in Claim 1 whenever produced by a 
process as claimed in either one of Claims 
1 and 2. 

4. Compounds of the general formula I 90 
stated in claim 1. 

5. 6 - chloro - 9,10 - dihydro - 4H - benzo- 
ic ] cyclohepta [ 1,2-b] thiophen - 4 - one. 

6. 7 - chloro - 9,10 - dihydro - 4H - benzo- 
[4,5]cydohepta[l,2-b]thiophen - 4 - one. 95 

7. 6 - bromo - 9,10 - dihydro - 4H - benzo- 
[4,5] cyclohepta [1,2-b] thiophen - 4 - one. 

8. 6 - methoxy - 9,10 - dihydro - 4H- 
benzo[4,5]cyclohepta[l^-b]thiophen - 4 - 
one. 100 

9. 7 - chloro - 4H - benzo[4,5]cyciohepta- 
[1,2] thiophen - 4 - one. 

10. 6 - chloro - 4H - benzo [4,5] cyclohepta- 
[ 1,2-b] thiophen - 4 - one., 
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